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(54) (Title of the invention) Sirocco fan motor 



(57) (Scope of Patent Claims) 

(Claim 1) A sirocco fan motor containing a rotor frame 
with a field magnet on its inner circumference, a hub 
which is press-fitted onto and retained by the outer 
circumference of the rotor frame, an inq}eller which is 
integrally molded with said hub across multiple stays, a 
shaft which runs to the central part of said rotor frame, 
bearing elements which supports said shaft in a rotatable 
fashion, and a stator boss which houses and secures said 
bearing elements inside it and has a stator secured to the 
outer circumference thereof, said sirocco fan motor being 
distinguished in that the aforementioned impeller stays 
are made into a joggled shape, the outer circumference of 
the rotor frame is press-fitted and held only by inner 
circumference of the joggles, and the aforementioned hub 
consists solely of the joggled stays. 
(Claim 2) A sirocco fan motor containing a rotor frame 
with a field magnet on its inner circumference, a hub 
which is press-fitted onto and retained by the outer 



circumference of the rotor frame, an impeller which is 
integrally molded with said hub across multiple stays, a shaft 
which runs to the central part of said rotor frame, bearing 
elements which support said shaft in a rotatable fashion, and 
a stator boss which houses and secures said bearing elements 
inside it and has a stator secured to the outer circumference 
thereof, said sirocco fan motor being distinguished in that the 
aforementioned stator boss is made into a flanged hollow 
cylindrical shape, and the stator boss press-fit retention part 
of the motor flange is sandwiched between this flange and 
either the stator itself or an insulator, which is secured by 
adhesion or press-fitting to the outer circumference of the 
stator boss and forms part of the stator assembly, thereby 
securing and positioning the stator. 

(Claim 3) A fan motor containing a rotor frame with a field 
magnet on its inner circumference, a hub which is press-fitted 
onto and retained by the outer circumference of the rotor 
frame, multiple blades which are integrally molded with the 
outer circuniference of said hub, a shaft which runs to the 
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central part of said rotor frame, bearing elements which 
support said shaft in a rotatable fashion, and a stator boss 
which houses and secures said bearing elements inside it 
and has a stator secured to the outer circumference 
thereof, said fan motor being distinguished in that the 
aforementioned stator boss is made into a flanged hollow 
cylindrical shape, and the stator boss press-fit retention 
part of the motor flange is sandwiched between this 
flange and either the stator itself or an insulator, which is 
secured by adhesion or press-fitting to the outer 
circumference of the stator boss and forms part of the 
stator assembly, thereby securing and positioning the 
stator. 

(Detailed description of the invention) 
(0001) 

(Field of industrial application) The present invention 
relates to sirocco fan motors used for internal cooling of 
various types of OA devices and the like. 
(0002) 

(Prior art) In recent years, in the OA field and the like, 
electronic devices have been becoming slimmer and 
smaller, in conjunction with which, due to the sharp rise 
in thermal density inside the devices caused by higher 
density mounting of electronic components and higher 
CPU chip speeds and the like, as well as the simultaneous 
increase in flow path resistance for the cooling air that 
flows through the devices, sirocco fan motors, which are 
able to generate relatively high static pressure, have been 
attracting more and more attention for use in cooling of 
electronic devices. However, as OA devices become 
slimmer and smaller, the demand arises for downsizing of 
the sirocco fan motor itself, which is used for cooling 
inside these electronic devices. 

(0003) The present invention is revolutionary in that it 
contributes to making sirocco fan motors used for internal 
cooling in electronic devices slimmer and smaller, makes 
it possible to improve the static pressure-air quantity 
characteristic (hereinafter, P-Q characteristic), and 
allows great in[q)rovement of reliability of the assembly 
process and reduced costs. 

(0004) Below, the constitution of a conventional sirocco 
fan motor is described while referring to Figure 3. In 
Figure 3, a field magnet 2 is secured by press -fitting or 
adhesion to the inner circumference of a rotor frame 1, 
and a cup-shaped hub is likewise press-fitted onto the 
outer circumference area of the rotor frame. On the inner 
ceiling 4 of the cup-shaped hub 3, there are formed, in 
this case, three ultrasound welding ribs 5, which are 
welded by ultrasound welding horns 7 (represented by a 
dashed line) which pass through three holes 6 in the rotor 
frame 1 and descend from the inner circumference of the 
rotor frame, securing the assembly of the two elements. 
An impeller 9 is integrally molded to the outer 
circumference of the cup-shaped hub 3 across, in this 
case four, stays 8. Furthermore, inside the rotor frame 1, a 
shaft 10, which is die rotation shaft, is press^itted and 
secured at the center, and bearing elements 11 which 
support the shaft rotatably are housed at the inner 
circumference of the rotor frame 1, and at the outer 
circumference, a stator boss 15, to which a stator 14 with 
a drive coil 13 wound thereon is adhesively secured, is 
integrally molded with the motor flange 16 across an 



insulator 1 2 (a straight knurl is provided on the bottom of the 
stator boss 15 for puUout and rotation resistance during 
integral molding with the motor flange 16). 
(0005) To describe the assembly process for this arrangement, 
first, for the fan rotor assembly 17, the rotor frame I is press- 
fitted into the cup-shaped hub 3 of the impeller 9 such that 
the three ultrasound welding ribs 5 and the ceiling holes 6 of 
the rotor frame 1 align. Here, it is assumed that the shaft 10 
and field magnet 2 have already been press-fitted and 
adhesively joined to the rotor frame 1 , and that magnetization 
has been carried out. Next, the ultrasound welding horns 7 
descend from the inner circumference of the rotor frame, 
simultaneously welding (staking) the three ultrasound 
welding ribs 5 to the inner ceiling side of the rotor frame and 
securing the assembly of the two elements. The fan rotor 
assembly process is thereby completed. Meanwhile, with 
regard to the stator assembly 18 side, first, the stator 
assembly 18 is press-fitted or adhesively joined using the 
stator boss retention end surface 21 of the motor flange 16 for 
positioning, said stator assembly having insulation applied to 
the top and bottom surfaces of the stator 14 on the outer 
circumference of the stator boss 15 integrally molded with 
the motor flange 16 that constitutes a portion of the casing 19, 
and being provided with a drive coil 13 and containing a 
drive circuit 20. Then two bearing elements 1 1 , positioned by 
the stator boss inner projection 22, are inserted from the top 
and bottom into the inner circumference of the stator boss 15, 
completing the casing assembly 23. The shaft 10 of the above 
fan rotor assembly 17 is inserted from above into these 
bearing elements 11, a pre-loaded spring 24 is put in and a 
stop ring 25 is press^tted from the bottom of the bearing 
elements 11, and the bell mouth casing 26 is joined with the 
casing assembly 23 by means of a snap fit to complete the 
sirocco fan motor 27. 
(0006) 

(Problem to be solved by the invention) However, in the 
conventional arrangement as described above, a first problem 
lies in the fact that, since the hub 3 is cup-shaped, the intake 
surface area of the sirocco fan (the diametrical gaps of the 
blades and hub) is reduced by the diametrical wall thickness 
of the hub. Especially in small sized sirocco fans where it is 
difficult to make the intake surface area large, this problem 
leads to a reduction in the surface area of the air intake 
opening or to ventilation resistance, and consequently one 
sees a degradation of the P-Q characteristic. Worse still, 
reduction in surface area of the inlet opening, given the P-Q 
characteristic of the sirocco fan itself, has the result of 
uselessly raising the rotary speed of the motor, which 
involves the problem of contributing to increased noise of the 
sirocco fan motor. 

(0007) Next, the second problem lies in the process of 
welding the acoustic welding ribs to the rotor frame. In the 
welding process described above, welded resin is not filled 
well into the diametrical gap formed between the ultrasound 
welding ribs 5 and the rotor ft^me ceiling holes 6, and as a 
result, one often encounters diametrical play after welding of 
the two elements, especially between the impeller hub and 
the rotor frame. This leads to technological defects of this 
process, making the yield poor and causing the process to 
lack reliability. 

(0008) Finally, the third problem lies in the stator boss 15 
that is molded integrally with the motor flange 16. This resin 



(3) Japanese Examined Patent Application Publication 327764 1 



molding method is called insen molding, and involves 
inserting and securing a metal stator boss inside the resin 
mold, and then closing the mold and pouring in resin to 
integrally mold the two elements. The problem of this 
method lies in the high costs due to the increase in 
personnel expenses or equipment expenses coming from 
the fact that every time the mold is opened and closed, 
the stator boss is inserted manually or by means of large 
automatic insertion machines. Another difficulty with this 
method has been the occurrence of play when inserting 
the stator boss and play at the contact surface between the 
two elements due to differences in coefficients of linear 
expansion between the metal stator boss and the resin 
constituting the stator boss retention part of the motor 
flange in the mold cooling process. To remedy this, in the 
prior art, methods of eliminating the difference in 
contraction compared to resin have been used, such as by 
performing extensive knurling of the contact surface 
between the two elements and using metal with a 
relatively high coefficient of linear expansion for the 
stator boss, but these methods have in all cases involved 
an increase in processing costs and material expenses. 
(0009) 

(Means of solving the problem) In the sirocco fan motor 
of the present invention, which resolves the 
aforementioned problems, first of all, the impeller stays 
are made into a joggled shape, the outer circumference of 
the rotor frame is press-fitted and held only by the inner 
circumference of the joggles, and the aforementioned hub 
consists solely of the joggled stays. Subsequently and 
secondly, multiple through-holes are provided in the rotor 
frame, through which multiple ultrasonic welding ribs are 
passed, and a chamfer or spot facing is provided along 
the entire circumference of the through-holes on the rotor 
frame inner ceiling side. Thirdly and finally, the stator 
boss is made into a flanged hollow cylindrical shape, and 
the stator boss press-fit retention part of the motor flange 
is sandwiched between this flange and either the stator 
itself or an insulator, which is secured by adhesion or 
press-fitting to the outer circumference of the stator boss 
and forms part of the stator assembly, thereby securing 
and positioning the stator. 
(0010) 

(Function) In a sirocco fan motor configured as described 
above, first of all, by constituting the hub solely by the 
joggled stays, it is possible to avoid the reduction in 
intake surface area, which was a problem in the prior art. 
This makes it possible to avoid the degradation of P-Q 
characteristic due to decreased surface area of the air inlet 
opening and the increase in noise due to increased rotary 
speed of the fan motor, even in a small sized sirocco fan. 
Secondly, by providing a chamfer or spot facing at the 
inner ceiling side of the through-holes of the rotor frame, 
molten resin, which in the prior art would not readily fill 
in, is filled into the gap between the ribs and the through- 
holes with the chamfer or spot facing serving as a guide, 
eliminating play of the impeller and rotor frame. Thirdly 
and finally, since the stator boss is made into a flanged 
hollow cylindrical shape, and the stator boss press-fit 
retention part of the motor flange is sandwiched between 
this flange and the insulator of the stator assembly, which 
is secured by adhesion or press-fitting to the outer 



circumference of the stator boss, thereby allowing the stator 
to be secured and positioned, the need to employ 
conventional processes such as insen molding disappears, 
and an inexpensive and simple structure becomes possible. 
Funhermore, since the resin of the stator boss press -fit 
retention pan does not need to undergo temperature changes 
of the extent involved in metal mold cooling, it becomes 
unnecessary to take the occurrence of play due to difference 
in coefficients of linear expansion into consideration. 
(0011) 

(Embodiment examples) Below, an embodiment example of 
the present invention is described with reference to the 
drawings. 

(0012) Figure 1 (a) and Figure 1 (b) show the rotor frame 
assembly of the sirocco fan motor of the present invention, 
using the same numbers for the same components as those 
shown in the prior art example of Figure 3. Figure 1 (a) is a 
perspective view as seen from the hub ceiling of the fan rotor 
assembly using the constitution of the present invention; 
Figure 1 (b) is a half cross-sectional view thereof. The 
constitution of the rotor frame assembly of the present 
invention will be described in process sequence. First, for the 
fan rotor assembly 28, the outer circumference of the rotor 
frame 3 1 is press-fitted along the inner circumference side of 
the joggles of the joggled stays 29 of the impeller 9. At this 
time, the rotor frame 31 is press-fitted such that three 
ultrasound welding ribs 5 on the inner ceiling 4 of the hub 
align with the ceiling holes 6 of the rotor frame 31, just as in 
the prior art example. Here, it is assumed that the shaft 10 
and field magnet 2 have already been press^ned and 
adhesively joined to the rotor frame 31, and that 
magnetization has been carried out. Next, the ultrasound 
welding horns 7 descend from the inner circumference of the 
rotor frame, simultaneously welding (staking) the three 
ultrasound welding ribs 5 to the inner ceiling side of the rotor 
frame and securing the assembly of the two elements. Here, a 
chamfer 32 is provided on the inner ceiling side of the ceiling 
holes 6 of the rotor frame 31 along the endre circumference 
of the ceiling holes, and the molten resin is filled into the 
diametrical gaps of the ceiling holes and ribs using this 
chamfer as a guide, ensuring the secure assembly of the two 
elements. Although the guide for the molten resin was here 
made into a chamfered shape, the effect is the same if it is 
made into a spot face shaped, as discussed above. 
Furthermore, the rib pans which contact the outer ceiling side 
of the ceiling holes in the rotor frame 3 1 have a clearance 
groove formed at the outer circumference of the rib base to 
provide stable contact. The above process completes the fan 
rotor assembly. The stator assembly 33 side will be described 
using Figure 2. First, the stator boss press-fit retention part 34 
is formed on the motor flange 16 that forms part of the casing 
19, and below it, the flange accommodation recess 36 of the 
stator boss 35, which has a flanged hollow cylindrical shape, 
is provided along the entire circumference. The flanged stator 
boss 35 is assembled by press-fitting its outer circumference 
onto the stator boss press-fit retention part 35 from the 
outside of the motor flange until the flange of the stator boss 
reaches the flange accommodation recess. A stator assembly 
33, which has an insulator 12 provided at the top and bottom 
surface of the stator 14 and is provided with a drive coil 12 
and a drive circuit 20, is mounted onto the outer 
circumference side of the mounted flanged stator boss 35 
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until the insulator bonom end 37 reaches the top end 
surface 38 of the stater boss retention pan 34, and is 
positioned and secured by press -fitting or adhesion. The 
stator is thus secured and positioned by sandwiching the 
stator boss press-fit retention part 34 between the flange 
of the stator boss and the insulator bottom end 37. Then, 
just as in the prior art, two bearing elements 1 1 , 
positioned by the stator boss inner projection 22, are 
inserted from the top and bottom into the inner 
circumference of the stator boss 35, completing the 
casing assembly 39. The shaft 10 of the above fan rotor 
assembly 28 is inserted from above into these bearing 
elements 1 1, a pre-loaded spring 24 is put in and a stop 
ring 25 is press-fitted from the bottom of the bearing 
elements 1 1, and the bell mouth casing 26 is joined with 
the casing assembly 39 by means of a snap fit to 
complete the sirocco fan motor 40 of the present 
invention. While here, the stator was secured and 
positioned by sandwiching the stator boss press-fit 
retention part 34 between the flange of the stator boss and 
the insulation bottom end 37, the effect is the same if the 
stator boss press-fit retention part is extended toward the 
stator and is positioned and secured by sandwiching it 
directly between the stator and the flange. Furthermore, 
while the present invention has so far been described with 
reference solely to a sirocco fan motor, the present 
invention can also be applied to common fan motors 
having multiple blades molded integrally to the outer 
circumference of the hub. 
(0013) 

(Effect of the invention) In a sirocco fan motor according 
to the present invention as described above, first of all, by 
constituting the hub solely by the joggled stays, it is 
possible to avoid the reduction in intake surface area, 
which was a problem in the prior art. This makes it 
possible to use a bigger surface area for the air intake 
opening even in small sized sirocco fans, in which 
degradation of the P-Q characteristic was inevitable in 
the prior art, allowing the P-Q characteristic to be greatly 
improved. Furthermore, for the same reason, there is no 
pointless increase in the rotary speed of the motor, thus 
also contributing to making small sized sirocco fans quiet. 
Secondly, by the simple method of providing a chamfer 
or spot facing at the inner ceiling side of the through- 
holes in the rotor frame, play between the impeller and 
the rotor frame during the ultrasound welding process, 
which was a problem in the prior art, is eliminated, 
contributing to improving the yield of the ultrasound 
welding process and making it possible to technologically 
ensure quality and reliability. Thirdly and finally, by 
using a simple structure whereby the stator boss press-fit 
retention part is secured and positioned by sandwiching it 
between the flange of the stator boss and the bottom end 



of the insulator, instead of the conventional structure with an 
integrally molded stator boss, which is very expensive and 
yet has poor reliability, it is possible to achieve a substantial 
cost reduction and an improvement in the quality and 
reliability of the motor. 
(Brief description of the figures] 

(Figure I) (a) A perspective view of the fan rotor assembly of 
the sirocco fan motor in one embodiment example of the 
present invention 

(b) A one-sided cross-sectional view showing the structure of 
the fan rotor assembly in one embodiment example of the 
present invention. 

(Figure 2) A half cross-sectional view showing the structure 
of the sirocco fan motor in one embodiment example of the 
present invention 

(Figure 3) A half cross -sectional view showing a 
conventional sirocco fan motor 
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1,31 Rotor frame 

2 Field magnet 

3 Cup-shaped hub 

4 Hub inner ceiling 

5 Ultrasound welding rib 

6 Ceiling hole 

7 Ultrasound welding horn 

8 Impeller stay 

9 Impeller 

10 Shaft 

1 1 Bearing element 

12 Insulator 

13 Drive coil 

14 Stator 

15 Stator boss 

16 Motor flange 

17, 28 Fan rotor assembly 

18, 33 Stator assembly 

19 Casing 

20 Drive circuit 

21 Stator boss retention part end surface 

22 Stator boss inner projection 
23, 39 Casing assembly 

24 Preloaded spring 

25 Stop ring 

26 Bell mouth casing 

27, 40 Sirocco fan motor 

29 Joggled stay 

30 Joggle inner circumference side 
32 Chamfer 

34 Stator boss press-fit retention part 

35 Flanged stator boss 

36 Flange accommodation recess 

37 Insulator bottom end 

38 Top end surface 



( 



(5) Japanese Examined Patent Application Publication 3277641 



(Figure 1) 

2 Field magnet 

4 Hub inner ceiling 

5 Ultrasound welding rib 

6 Ceiling hole 

7 Ultrasound welding hom 
10 Shaft 

28 Fan rotor assembly 

29 Joggled stay 

30 Joggle inner circumference side 

3 1 Rotor frame 

32 Chamfer 



(Figure 2) 





25-' 



1 1 Bearing element 

1 2 Insulator 

13 Drive coil 

14 Stator 

16 Motor flange 

19 Casing 

20 Drive circuit 

22 Stator boss inner 
projection 

24 Pre-loaded spring 

25 Stop ring 




26 Bell mouth casing 
28 Fan rotor assembly 

33 Stator assembly 

34 Stator boss press-fit 
retention part 

35 Flanged stator boss 

36 Hange 
accommodation 
recess 

37 Insulator bottom end 

38 Top end surface 

39 Casing assembly 

40 Sirocco fan motor 



(Figure 3) 



17 




{ 



(6) Japanese Examined Patent Application Publication 3277641 



Continuation of front page 

(58) Fields searched (Int.Cl/, DB name) 
F04D 29/28 
F04D 29/30 



